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ABSTRACT
Although many researchers, in different social sciences fields, are being attracted to the new potential promotional
phenomenon, the influence of peer connections, the literature in dental public health is very poor. Objective:
This article investigates the role of peer influence on individuals’ oral health knowledge and behavior among
adolescents. Methods: The purpose of the study was to explore the correlation between secondary school students’
oral health u and knowledge within friendship groups. A valid and reliable questionnaire was developed. A total
of 421 students (228 boys and 193 girls) aged between 12-13 years old participated in the study. Ordinal regression
analysis was used to identify the correlation between an individual’s oral health knowledge and his/her friends.
Results: The results demonstrated a strong relationship between students’ oral health behaviors and their peer
connections within their friendship groups at school. Specifically, the tooth brushing frequency of a student had
a strong correlation with the similar behavior of his/her friends. Also, investigation of the role of the second level
connections (friends of one’s friend with no direct connection) showed a significant correlation in brushing behavior.
However, the results revealed no strong correlation of oral health knowledge among friends within their social
network. Conclusion: This paper highlighted the importance of the role of peer influence on oral health behavior.
Understanding the relationship between oral health behavior and social network would help policymakers for more
cost-effective oral health promotion programs among adolescents.
Key words: adolescent, behavioral research, oral health, peer influence, toothbrushing
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INTRODUCTION

Many studies reported on the relationship between
dental health behavior and different characteristics of
individuals, such as general health, socio-economical
parameters and level of education.2-5 An increasing
amount of information on the prevention of oral
diseases has become available and dental public
health researchers not only have shown an increasing

Oral health as an important part of overall health
plays a significant role in individuals’ well-being and
quality of life.1 There are many different possibilities
for improving oral health; most programs are focused
on individuals’ dental health behavior improvement.
38
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interest in oral health status but they are also interested
in the prevention of oral diseases.6 For instance,
results indicate that having medical routine checkups
had a relationship with tooth brushing frequency.7
Furthermore, there is a significant relation between
11-15 years old adolescents’ tooth brushing habits and
their combined effects of social class and migration
status in Denmark.8

questionnaire. According to some previous studies a
proportion of 38 % was detected. The minimal sample
size required at a confidence limit of 95% and accepting
a difference of up to 5% of the true population
parameter (d= 0.05), is 362 according to formula
n=z^2p(1-p)/d^2. It was assumed that some questioners
may not be filled completely by the participants (at least
15%), therefore n=362/ (1-0.15) = 426 was the minimum
needed sample size in this study.

Despite all attempts, there still seems to be a long way
to fully understand the complex nature of the challenge
for better implementations of oral health promotion
programs at regional and national levels. Moreover
experiences from other public health fields, which deal
with similar complex challenges, demonstrated that
social networks may introduce new methodological
approaches to solve public health problems using
community based promotion programs.9,10 These
studies suggest that individuals’ health behavior,
attitude and beliefs are mainly affected by their peer
connections in their social networks.

The designed questionnaire was instructed to be
completed by the students at home. This study has been
approved by the Ethical Board Committee of Shahid
Beheshti Medical University in accordance with the
Helsinki Declaration (Ethical code IR.SBMU.DRC.
REC.1396.470). Written informed consent has been
obtained from the parents prior to data collection
process and, the data were anonymised before analysis.
The questionnaire for this study was developed to
assess the relationship between oral health knowledge/
behavior and their friendship relations.

There are some evidences suggesting positive effects
of social connections on different issues in public
health.11,12 Pinquarts et al, have reviewed 286 studies
on the influence of social network connections on
“subjective well-being later in life”, where most of all,
suggest the positive association between social network
and health status.13 In addition, evidences suggest that
social relations can reduce risk of mortality. 14,15 In
another study, a positive relationship between social
contacts and mental health was reported.16,17 Moreover,
some investigators have focused on peer influence on
health risk behaviors such as smoking behavior and
alcohol use within social networks.13,15 These studies
envisioned a promising future for policy makers to
use the ever growing potential of social networks to
implement health promotion programs.18 A person
finds correlation in opinion and behavior with his/her
neighbours, in a social network, through the influence
of peer connections.19,11

A comprehensive literature review in addition to
obtaining experts’ opinion on each question was
carried out to design the questionnaire and evaluating
its face reliability. Finally, test–retest reliability was
performed to determine the degree of reliability over
time; the interval between administrations of the two
questionnaires was at least two weeks. Except for
peer influence questions, test–retest reliability was
analysed by Kappa statistics. Acceptable reliability was
considered as the values of Kappa coefficient greater
than 0.75. The reliability of questions related to the peer
influence was checked by calculating the proportion
of agreement. More details on validity evaluation is
discussed in our previous article.24
In order to control for the socioeconomic status (SES)
effects, SES was also assessed by evaluating parental
education level and economic status. The higher
scores were indicative of better socioeconomic state.
Oral health knowledge was evaluated by using four
questions including: child’s knowledge about dental
caries risk factors, the reasons for tooth brushing,
frequency of dental checkups and using fluoridated
toothpaste. The computed oral health knowledge scores
ranged between zero to nine where higher values
represent better knowledge. Oral health behavior was
assessed by means of two questions about the frequency
of tooth brushing and flossing.

Although many researchers, in different public
health fields, are being attracted to this new potential
promotional tool, the literature in dental public health
is very poor. This article investigates the role of peer
influence on individuals’ oral health knowledge and
behavior which provides a corner stone for future
social network analysis. Sampling was conducted
from secondary school students. Such groups have
very effective social networks influencing their health
behaviors.20-23

Regarding the peer influence questions, the students
were asked to list names of their five close friends.
Social network’s connections were assessed in two
levels. The “first level” considered average score of
oral health knowledge and behavior among close
friends of each student (direct connections). For the
“second level”, the average scores of knowledge and
behavior of friends of friends were calculated. This

METHODS
In this cross-sectional study, a total of 426 students
consisting of 230 boys and 196 girls, aged between
12-13 years old, were given a self-administered
39
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Table 1. Bivariate regression analysis of oral health
knowledge with sex, socio economic status (SES) and
average of friends
Parameter

Gender

Male
Female

Socio Economic Status
(SES)
Average of
friends’

Oral health
knowledge
Score/Correlation
coefficient
5(4.7)*
6(5.7)*

p-value

0.001

0.06**

0.23

Level 1

0.06**

0.24

Level 2

0.02**

0.75

* Mean of oral health knowledge score (Q1,Q3); ** Spearman
correlation coefficient

Figure 1. Schematic representing friendship and levels of
friendship in a friendship network; for a node labeled as
“Student”, its level 1 friends, i.e. direct friends, are marked
as blue where level 2 friends, i.e. his/her friends of friends
are shown green

As a high correlation was detected between scores of
knowledge and oral behavior between pairs of two
subsequent friendship relations levels (level 1 and
level 2); therefore, in order to avoid multicollinearity
in regression analysis, only the first level of friendship
was decided to be included in the regression analysis.

task was performed by forming a matrix of friends for
each level of friendship. The level 1 friendship matrix
(adjacency matrix) consisted of 421 rows and columns,
so that there was a specific row and column for each
individual. The matrix element xij, relevant to row i and
column j, is 1 if student i has named student j as his/her
friend otherwise 0. Second level of friendship matrix
is formed by the square of the first level of friendship
matrix. Similarly, subsequent levels of friendship
matrix can be calculated by subsequent powers of
level 1 friendship matrix. It should be noted that the
calculations were handled by the ”R package” statistical
program version i386 3.2.2. Figure 1 demonstrates a
schematic of the first and second levels of friendship
relations in the social network.

RESULTS
Four hundred twenty one students answered the
questionnaire ( RR: 98.8%). The frequency distribution
of daily tooth brushing showed that 30.8% of the
students brushed their teeth two or more times daily.
About 47.5% of students brushed once a day and the
rest (21.7%) reported no brushing. Daily dental flossing
u was reported by 23.6%, and 27.5% of participants
reported in frequent f lossing as an indication of
flossing once or twice a week. In addition, 48.9%
reported that they did not floss at all. The reported
oral health knowledge scores ranged between 0 - 9 and
the distribution had a median of 6 and interquartile
range (IQR) of 5 to 7. The comparison of oral health
knowledge between girls and boys are presented in
Table 1. A significantly better oral health knowledge
was reported by girls compared to boys (p<0.01). In
addition, as illustrated in Table 2, girls demonstrated
a meaningfully higher level of oral health flossing
(p=0.006) and brushing behavior (p-value<0.001) as
well.

Bivariate analysis of oral health knowledge and
behaviors with sex was conducted by Mann-Whitney
test. The relation between a student’s oral health
knowledge and his/her SES was assessed by Spearman
correlation coefficient. The same assessment was
used to find any correlation between an individual’s
k nowledge and the average of his/her friend’s
knowledge. Furthermore, comparing the level of SES
and also the average of friends’ oral health behaviors
(brushing and flossing habits) with adolescents’ us
was conducted by Kruskal–Wallis tests and Spearman
correlation coefficient.

A significant difference was detected in levels of
socioeconomic status (SES) between groups with
different tooth brushing behaviors (p<0.01) while, SES
was not significantly correlated with flossing (p=0.25)
or knowledge (p=0.23) levels (Tables 1 and 2).

For modelling the effects of peer influence on students’
oral health knowledge by controlling for the effect
of demographic and socioeconomic determinants,
linear regression was implemented. Ordinal logistic
regression analysis was fitted to measure the effect of
friends’ (level 1 and 2) flossing and brushing frequency
on adolescent’s oral habits by adjusting the effect of
other interested variables.

As Table 2 illustrates, there was a positive relationship
between student’s daily brushing frequency and
the average of his/her friends’ daily tooth brushing
(p<0.001). Flossing frequency was also positively
40
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Table 2. Bivariate regression analysis of oral health behavior with sex, socio economic status (SES) and average of friends
Parameters

Flossing
Once

Frequently

Never

45
(23.3%)

64
(33.1%)

84
(43.6%)

54
(23.7%)

52
(22.8%)

122
(53.5%)

5
(3,7)

5
(3,6)

5
(3,7)

Level
1

1.5
(1,1.8)

1.5
(1,2)

Level
2

2.5
(2.1,2.8)

2.5
(2.1,3.8)

Female
Number
(Percent)
Gender
Male
Number
(Percent)
Socio Economic
Status (SES) score
Average of
friends’
behavior score

Brushing
P-value

Twice or
more a
day

Once a day Sometimes
or never p-value

78
(40.4%)

93
(48.1%)

22
(11.3%)

52
(22.8%)

107
(46.9%)

69
(30.3%)

0.25

5
(4,7)

5
(3,7)

5
(3,6)

<0.01

1.25
(1,1.75)

0.008

2.25
(2,2.5)

2
(1.8,2.4)

2
(1.25,2.25)

<0.001

2.4
(2.1,2.8)

0.74

2.2
(1.2,2.5)

2.09
(1.8,2.3)

1.88
(1.62,2.22)

<0.001

0.006

<0.001

Table 3. Regression analysis for evaluating peer influence, on oral health knowledge and behavior, after controlling for the
effect of socioeconomic status and gender

Tooth Brushing

Flossing

Oral Health
Knowledge

Parameter

B

Exp(B)

95%CI OR

p-value

(Intercept)

-1.541

0.214

0.062

0.736

0.014

0.736

2.087

0.612

7.114

0.240

Gender

0.894

2.445

1.432

4.175

0.001

Socioeconomic
status

0.121

1.129

1.019

1.250

0.020

friends Brushing frequency

0.609

1.839

1.148

2.945

0.011

(Intercept)

0.881

2.414

1.085

5.369

0.031

2.188

8.915

3.907

20.346

<0.0001

Gender

0.578

1.783

1.099

2.892

0.019

social economic
status

0.048

1.049

0.948

1.161

0.354

friends flossing
frequency

0.316s

1.371

0.982

1.913

0.063

(Intercept)

5.264

4.014

6.513

0.000

Gender

.0.418

0.009

0.827

0.045

Socio economic
status

0.011

-0.075

0.096

0.808

friends Average
knowledge

0.055

-0.144

0.254

0.587

correlated with friends f lossing habits (rs= 0.25,
P=0.008). In addition, students’ daily tooth brushing
was significantly related to the average tooth brushing
of his/her friends of friends (level 2 of friendship);
although such a relationship, was not detected for
flossing. It should be noted that for the subsequent
levels of friendship (level 3 and more) no relationship
was detected. In addition, one’s oral health knowledge
showed no correlation with the average score of his/her
friends’ (level 1 and 2) knowledge (Table 1).

status and gender. Participants’ gender showed a
significant association with all evaluated items.
Similarly, a significant relationship was found between
socioeconomic status and brushing (p= 0.02). The
correlation between the score of brushing frequency
and socioeconomic status showed that socioeconomic
status is positively related to brushing behavior. On
the other hand, there was no association between
socioeconomic status with flossing and oral health
knowledge.

Table 3 shows the results of regression analysis for
evaluating peer influence, on oral health knowledge
and u, after controlling for the effect of socioeconomic

After controlling the effect of gender and socioeconomic
status, it was shown that friends’ brushing habit had
a significant positive effect on students’ brushing
41
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this correlation decreases as the friendship distance
between the student’s increases.

behavior (p= 0.01). Furthermore, in the same way,
friend’s flossing behaviors was weakly affected by the
adolescents’ flossing behavior (p=0.06). There was no
correlation of oral health knowledge among friends.

We also found that after adjusting for the first level
friends, i.e. removing the effect of direct friends, the
significant correlation between students and their
second level friends’ frequency of brushing disappears.
This is due to the fact that the second level friends
actually impact the individual’s behavior indirectly
through the first level. Thus, as it is expected, adjusting
the first level friends’ effect clears the correlation
between the second level friends’ brushing frequency.

DISCUSSION
This study analysed brushing frequency, dental flossing
and oral health knowledge among girls and boys within
their friendship groups at school. Results showed that
girls were more likely to perform brushing and flossing
compared to boys. This is consistent with previous
results by Langlie (1997) and Ronis (1993) reporting
different sex related health behaviors.7,25,27 In addition,
there was a significant difference between dental
knowledge in the two sexes.

It should be mentioned that measuring just tooth
brushing and f lossing frequency is a simple and,
according to oral hygiene standards and based on the
worldwide consensus of oral health professionals, but
also they might be incomplete measures of actual oral
health behavior, and it is the limitation in current study
and our questionnaire.

Furthermore, it is reported that oral health status is
associated with socioeconomic status.28,29 In line with
these investigations, we report the relationship between
socioeconomic status and tooth brushing. However, we
did not find any relationship between socioeconomic
status, oral health knowledge and flossing. This may be
due to the fact that the results come from adolescents in
public schools where students are mostly coming from
families with almost the same low economic status.

CONCLUSION
The present study investigates the influence of peer
connections among students on their oral health
knowledge and behaviors. A significant correlation
of oral health behaviors was found among groups of
friends at school. Results of this study suggests that in
order to plan for cost effective oral health promotion
programs among adolescents, one can benefit from the
peer influence within friendship networks at school.
Investigating peer influence on adolescents’ oral health
behavior can help us to find more effective ways to
implement and improve healthy behaviors, as their
significant others during these ages are their friends
and those in their social network.

The present study aimed to evaluate the peer connection
influence on oral health knowledge and behavior of
adolescents. We found a correlation of brushing and
flossing frequency among friends, which means that
students in friendship groups show almost the same
oral health behaviors. This result is in agreement with
previous studies30,31 where it was stated that various
interventions can promote behavior and improve oral
health and self care awareness. However, a similar
positive relationship was not detected for oral health
knowledge. This means that friendship relations play
a significant role in dental behavior while it does not
impact students’ oral health knowledge. This might
be due to the fact that students do not talk about their
oral health knowledge so much, but unintentionally
their oral health status, for example the brightness of
their teeth, affects their friends’ behavior. Some studies
reported that oral health knowledge is not necessarily
related to better health behavior.28,32 This was the same
in our study as well. In addition, studies supported the
fact that oral health knowledge is not enough to change
the behavior.30,33
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